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 Abstract. The bioecological features and the peculiarities of propagation and 
cultivation of the introduced species – Akebia quinata (Houtt.) Decne. under the climatic 
conditions of the Republic of Moldova are described below. Most organs of this plant contain 
biologically active substances with beneficial therapeutic effects and can serve as a raw material 
for the food and pharmaceutical industry. Layering is the optimal means of propagation for 
obtaining high quality planting material with desired characteristics. As an ornamental species, 
it can be grown in groups, in gardens, to decorate pergolas, railings, walls or even dry trees, 
since it maintains its attractive appearance throughout the growing season.  
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INTRODUCTION  
 
The modernization of the range of cultivated plants implies the introduction of 
new taxa from the native wild flora and the allochthonous flora, thus directly 
contributing to the implementation of the Food and Health Program. The pedoclimatic 
conditions of our country are favorable for the introduction and cultivation of non-
traditional fruit shrubs, being undemanding and immune to most diseases and pests. 
Akebia quinata Decaisne, commonly known as five-leaf akebia, chocolate vine or five-
leaf chocolate vine, due to its chocolate-scented flowers. The scientific name, akebia, 
is a Latinization of the Japanese name – Mitsuba akebia. 
Chocolate vine is a shrub that is native to China, Taiwan, Korea and Japan and 
is appreciated for its decorative qualities that are maintained throughout the growing 
season, although it looks best in the flowering stage, as well as for its delicious fruits, 
which can be eaten both fresh and dried. The fruits resemble large pods or sausages, 
have bittersweet taste and fine fragrance, which is stronger at night, and their pulp is 
edible (the recommended dose 9-15 g). The decoction made from dried fruits has a 
diuretic effect and can help in the treatment of edema caused by renal, endocrine, 
cardiac, allergic diseases and ascites and has antitumor, antithrombotic as well as anti-
inflammatory effects (reduces inflammation, pain, local edema, allergy). The flowers 
have a chocolate-like smell and can be used, as well as the stem, for medicinal 
purposes as a diuretic. The woody part of the plant contains triterpenes, which show 
antiviral and antitumor activity and help protecting the human body from free radical 
damage; alpha-amyrin (platelet aggregation inhibitor); beta-amyrin (anti-inflammatory, 
antidepressant, anxiolytic); friedelin (antiulcer, antimicrobial). Contemporary research 
has determined the chemical composition of fruits, which are rich in substances with 
beneficial therapeutic effects – polysaccharides, akebins (Akebia saponin), 
herderagenin, oleic acid, glycosamines and large amounts of potassium salts. Most 
plant organs can serve as raw material for the pharmaceutical industry. Akebia is 
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currently part of many medicines and dietary supplements. In its native countries, in 
folk medicine, the decoction of dried fruits is used in the treatment of edema of any 
type, cancers of the digestive system, breast cancer, amenorrhea, dysmenorrhea, 
urinary tract infections, depression, as a general tonic, diaphoretic, mild laxative, 
stomachic, antifungal and antimicrobial remedy. It is an important source of potassium. 
It is part of antiviral, antithrombotic and antidepressant drugs (2, 4). As an ornamental 
plant, chocolate vine is ideal for covering old and dry trees, walls, fences, pergolas and 
railings. 
The species of the genus Akebia (Houtt.) Decne. occur naturally in Southeast 
Asia. Within their natural range, the species of this genus are evergreen climbing vines, 
which grow on a support up to 6-10 m. If there is no support, it crawls on the ground. 
In China, chocolate vine occurs at heights up to 1500 m, at forest edges and on 
riverbanks. It has been introduced in Australia and North America. In some areas, 
especially with humid subtropical climate, it has been declared an invasive species, 
spreading easily and competing with native plants [1]. 
The purpose of this paper was to determine the peculiarities of the growth and 
development of Akebia quinata (Houtt.) Decne., newly introduced in the Republic of 
Moldova. 
MATERIAL AND METHODS 
 
The research was carried out in 2017-2019 in the experimental plant nursery 
and the Dendrology Laboratory of the “A. Ciubotaru” National Botanical Garden 
(Institute), further –NBGI. The chocolate vine plants that grew in the Lianariu sector of 
the NBGI in Chisinau served as research subjects. From these plants, we collected 
seeds and annual shoots, from which cuttings were taken. The cuttings were taken in 2 
periods – in March-April and June-July. The seedlings treated with rooting stimulants 
(0.01 % solutions of IBA, IAA and KMnO4) according to the methodology [5] and the 
untreated ones were planted in cold frames, in a substrate made up of sand and peat in 
a 3:1 ratio. Cuttings treated with distilled water served as control. The phenological 
observations were made according to the method developed by researchers at the 
Moscow Botanical Garden [3] and perfected by A. Palancean [1]. The seeds extracted 
from the freshly harvested fruits were sown in autumn, in boxes, in a substrate made of 
humus brought from a deciduous forest, sand and fermented plant residues. The 
layering was done in autumn. 
 
RESULTS AND DISCUSSIONS 
 
The genus Akebia (Houtt.) Decne. belongs to the family Lardizabalaceae 
Lindl., which includes 8 genera and about 40 species – twining vines that are 
widespread in South-East Asia and South America. In the Republic of Moldova, they 
are known more as ornamental plants and less as vines producing edible fruits. So far, 
four species and one hybrid of the genus Akebia have been described: Akebia quinata 
(Houtt.) Decne., Akebia trifoliata (Thunb.) Koidz., Akebia chingshuiensis T.Shimizu, 
Akebia longeracemosa Matsum., Akebia × pentaphylla (Makino) Makino (hybrid 
Akebia trifoliata x Akebia quinata). The first two species are recommended for 
cultivation under the pedoclimatic conditions of the Republic of Moldova. The most 
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common of them is A. quinata (Houtt.) Decne. and its varieties, which are used in 
landscaping for several purposes, but also produce delicious, tasty and fragrant fruits: 
Akebia quinata ‘Purple Rose’ – with carmine-red flowers (Fig.3); 
Akebia quinata ‘Alba’ – with light, almost white flowers (Fig.4); 
Akebia quinata ‘Silver Bells’ – with fine lilac-cream flowers, very popular; 
Akebia quinata ‘Variegata’ – with mottled leaves. 
Chocolate vine is the most popular and the most widespread twining vine with 
a stalk, which grows by 1-2 m each year, living up to 10-15 years, reaching a length of 
8-10 m and more. Under the pedoclimatic conditions of the Republic of Moldova, in 
some years, akebia behaves as an evergreen plant (Fig.1). Due to its rapid growth, it 
can suffocate other plants that grow next to it. 
    
Fig. 1. The evergreen character of the plant Fig. 2. The shape and size of the leaves 
 
                
Fig. 3. Akebia quinata ‘Purple Rose’ Fig. 4. Akebia quinata ‘Alba’ 
 
 
Fig. 5 Plants affected by late spring frosts 
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The stalk in the first years is green with a pink hue, but with time it becomes 
brownish-purple. The leaves are palmately compound, of 3-5 leaflets (Fig. 2), on 6-
10 cm long petioles, with emarginate leaf apex, glabrous, dark green on the ventral side 
and lighter on the dorsal one. Akebia is a dioecious plant and its flowers are clustered 
in racemes. At the base of the thin floral peduncle, there are 1-3 female flowers, they 
are cup-shaped, 2.5-3 cm in diameter, purple-brown or white depending on the shape 
and variety, fragrant, with three petals. In the upper part of the inflorescence, the first 
4-9 flowers are male, small, red-brown, also with three petals. The flowering stage 
begins after the formation of leaves in April-May (Fig. 3, 4). Due to the late frosts of 
the spring of 2020, the Akebia flowers suffered (Fig. 5). 
           The strange, soft fruits, resembling a cucumber, appear in September-October. 
The juicy pulp is white, containing small, black, shiny seeds. The sweet-tasting edible 
fruits are elongated follicles, 8-10 cm long, fleshy, purple-violet, covered with a thin 
layer of wax. The seeds are numerous, arranged in several rows on the lower walls of 
the carpels, which are not fully concrescent. The delicious, fragrant fruits, containing 
precious substances, possess therapeutic properties. The fruits of the wild varieties 
dehisce at maturity along a longitudinal suture, but the fruits of the cultivated ones 
must be cut, exposing the translucent core, similar to a jelly, with rows of numerous 
black seeds. In commercial plantations or private gardens, it is necessary to plant 
several specimens for cross-pollination and to obtain a rich and regular fruit harvest. 
Chocolate vines prefer sunny areas or partial shade. Akebia is undemanding in 
terms of soil, resistant to drought and frost. It grows well on most soils, but prefers 
moist, well-drained, loamy, calcareous or sandy soils. Chocolate vine plants may be 
partially affected during cold winters, sometimes, annual shoots or the aerial part till 
the snow layer are damaged, but the strongly developed roots allow the plants to grow 
new shoots in spring. Sometimes nocturnal and diurnal temperature fluctuations can 
affect flower buds. The plants need strong supports. This vine is undemanding to air 
and soil humidity and it can grow in partial shade. Chocolate vine looks elegantly, is 
used in vertical landscaping and grows on small supports. As an ornamental plant, 
chocolate vine looks good throughout the growing season, with beautiful dark green 
leaves and flowers with unique structure, smell and color. In the Republic of Moldova, 
it is not so common now; it has been categorized in the "B" class of decorativeness and 
has been cultivated in "Alexandru Ciubotaru" NBGI and in some private gardens by 
amateur horticulturists. 
The seeds extracted from freshly harvested fruits were sown in autumn, in 
crates, in a substrate consisting of soil, sand and plant debris at a depth of 1.5-2 cm. 
The seeds germinated in spring unevenly and the germination capacity was low. 
Generative propagation of chocolate vine is difficult, because the seeds are mostly 
sterile, but the fertile ones germinate very hard. The plants propagated generatively 
bloom in the 4th - 5th year. Akebia can also be propagated by lignified and semi-
lignified cuttings, but the process of rhizogenesis lasts 2 years. Our research has shown 
that the optimal and the most efficient method of obtaining qualitative planting 
material with the desired characteristics is layering (Fig. 6 a, b). The main advantage of 
this method is that, at the end of the first growing season, the layers can be separated 
from the mother plant and planted in containers for additional growth and then – in 
open ground. 
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Fig. 6. Young plant obtained by layering: 
a) the first growing season, b) the second growing season 
 
Chocolate vine plants are always delivered in containers. Before planting, the 
container should be watered, then, the plant is removed from it and planted in the 
previously dug holes and a small amount of nutrient-rich soil is added. Chocolate vine 
is planted next to walls, fences, pergolas, dry trees and other upright frames, because 
the plant needs support to climb. It is used to decorate pergolas and stair railings. In the 
ground, chocolate vine is planted 2-3 cm deeper than in containers, thus the plant will 
grow more vigorous. After planting, the soil around the plant shall be well watered and 
covered with mulch. The ideal place to plant chocolate vine is in full sun, so that it 
benefits from light and heat. This plant grows well on loamy or clayey soils, but only if 
it is well-drained so that the water does not stagnate. The water regime should be 
constantly monitored, keeping the soil moderately moist. During the periods with hot 
weather, the plants must be watered more frequently. Akebia blooms on the shoots 
developed in the previous year, so it is trimmed only after the flowers have withered. 
Because the growth rate is quite fast, the remnants and annual growths may become 
crowded and the risk of diseases may increase, therefore, it is recommended to trim the 
lateral shoots on the main branches. After harvesting the fruits, the plants are cleaned 
of unnecessary leaves, dried shoots and old buds to facilitate the development of new 
ones. The regular trimming, the removal of dry shoots and the compliance with the 
cultivation technology throughout the growing season reduce the risk of diseases. 
Akebia has antiseptic properties and that is why it is particularly resistant to diseases 
and pests. Root rot is a somewhat more common disease, but effective drainage solves 
this problem.  
CONCLUSIONS  
 
Akebia quinata (Houtt.) Decne., commonly known as chocolate vine, is a 
profitable fruit crop used in food and folk medicine due to its numerous health benefits, 
containing multiple biologically active substances. Besides, it is used as an ornamental 
plant with beautiful leaves, unique, chocolate-scented flowers and delicious fruits. 
Most organs of chocolate vine contain precious active ingredients with 
beneficial therapeutic effects, so, they can serve as raw material for the food and 
pharmaceutical industry. 
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The optimal method of producing the high-quality planting material with the 
desired characteristics, under the pedoclimatic conditions of the Republic of Moldova, 
is layering carried out in autumn.  
The soil and climate conditions of the Republic of Moldova are favorable for 
cultivating chocolate vine, which has been recently introduced in our country, as an 
ornamental plant in private gardens, to decorate pergolas, stair railings, walls or even 
dry trees, and this is proved by the abundant flowering and fruiting, the resistance to 
abiotic and biotic factors. 
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